We studied the effect of bilateral common carotid occlusion (implanted pneumatic cuffs) on renal blood flow (electromagnetic flowmeter) and renal function (implanted ureteral catheter) in nine chronically instrumented, conscious dogs on a high sodium diet (14 mmol/kg body weight per day). By means of suprarenal aortic constriction (pneumatic cuff) the influence of renal perfusion pressure was investigated. There was no change in renal blood flow or glomerular filtration rate (inulin clearance) with either reflexly increasing (+49.6%) or constant renal perfusion pressure. Carotid occlusion caused an increase of urine output by 80.5% and of sodium excretion by 85.3% due to a fall in fractional sodium reabsorption (-0.9%) when renal perfusion pressure was allowed to rise. Neither an increase of diuresis or sodium excretion nor an antinatriuresis was observed when renal perfusion pressure was kept constant during carotid occlusion. We conclude that, in conscious dogs at rest, the moderate sympathetic activation associated with carotid occlusion is too small to induce renal sympathetic vasoconstriction or antinatriuresis. The "carotid sinus polyuria" is a pressure-diuresis.
ALTHOUGH, under normal conditions, carotid sinus pressure, aortic and renal perfusion pressure change in unison, artificial unbalance of these pressures as brought about by bilateral common carotid occlusion helps to elucidate some of the mechanisms underlying blood pressure regulation. The renal vessels respond to bilateral common carotid occlusion with an autoregulatory increase of resistance (Kirchheim, 1976) ; with renal perfusion pressure kept constant there is no sympathetic vasoconstriction (Gross et al., 1979a) . In earlier studies on the influence of carotid occlusion on renal function, a "carotid sinus polyuria" was observed (Janssen and Schmidt, 1933) . More recent investigations in anesthetized dogs eliminated the influence of the reflexly elevated perfusion pressure and revealed an antinatriuretic effect due to enhanced sympathetic activity (Prosnitz et al., 1977) . Since renal blood flow and glomerular filtration rate remained unchanged, the authors suggested a direct stimulating influence of sympathetic nerves on tubular sodium reabsorption (Zambraski et al., 1976; Prosnitz et al., 1977; DiBona, 1977; DiBona, 1978) . However, the physiological significance of this hypothesis was questioned for the unanesthetized animal, as both the innervated and the denervated kidney showed comparable changes in sodium excretion following volume expansion or hemorrhage (Lifschitz, 1978) .
In earlier studies it was shown that bilateral common carotid occlusion causes an increase in renal sympathetic activity by 62% without affecting renal blood flow in conscious dogs (Gross and Kirchheim, 1980) . The aim of the present study was to assess the influence of this sympathetic activity on renal function. The opposing effect of renal perfusion pressure and of sympathetic activity on sodium excretion should be separated by means of graded aortic constriction. Because general anesthesia affects the circulation (Priano et al., 1969) , increases circulating catecholamines (Depocas and Behrens, 1977) , and stimulates the renin-angiotensin system (Pettinger et al., 1975; Yun et al., 1979) , reliable investigations of normal kidney function hardly can be done under general anesthesia. Therefore, in the present study we used unanesthetized dogs which were in a defined state of water and mineral balance: they were antidiuretic and on a high sodium diet. The sodium intake deliberately was chosen to be very high in order to suppress the renin-angiotensin system (Buriag et al., 1966 , Fray et al., 1977 . The study shows that carotid occlusion induces an increase in water and sodium excretion without affecting renal blood flow or glomerular filtration rate. This is interpreted as a "pressure-diuresis" since control of renal perfusion pressure eliminates the effects on kidney function. In contrast to findings in anesthetized animals (Barger et al., 1959; Prosnitz et al., 1977) , no antinatriuretic action of the baroreflex increase in sympathetic activity was observed.
Methods
The data presented in this study were collected from nine foxhounds of either sex weighing 26.1 ± VOL. 48, No. 6, JUNE 1981 0.3 kg (Dogs A, B, E, F, J, L, M, N, S). The dogs were made familiar with the laboratory and trained to lie quietly on a soft padded bench. The left kidney (experimental) weighed 80.2 ± 5.9 g equivalent to 3.07 g/kg body weight. The dogs were fed a standard diet (Altromin 4020, 3 g Na/kg); the daily sodium intake was approximately 4 mmol/kg body weight. To achieve a high sodium intake (14 mmol/kg per day), the dogs additionally were fed meat with sodium chloride. Access to tap water was free. Under surgical anesthesia (induction with Inactin, maintenance with N2O and halothane) the dogs were operated on under sterile conditions.
Surgical Procedures
Through a flank incision the left kidney and the abdominal aorta were exposed retroperitoneally. The contralateral kidney was untouched and presumably under the same experimental conditions as the left kidney. By blunt dissection the renal artery was freed from surrounding connective tissue, carefully avoiding any trauma to the renal nerves. A flow probe (Zepeda Instruments) of appropriate size (usually 5-or 6-mm bore) of an electromagnetic flowmeter (Zepeda Instruments, type SWF-3RD) was implanted close to the artery's origin. Prior to implantation, the flow probes were calibrated in an anesthetized dog on the external iliac artery. Distal to it a pneumatic cuff was implanted around the renal artery by which a reliable zero reference could be obtained. About 35 mm distal to the left renal artery, a miniature pressure transducer (Konigsberg, type P5) was implanted into the abdominal aorta by a stitch incision followed by a vessel suture. Distal to this site a fine, indwelling catheter made from silicone-rubber (outer diameter 0.94 mm) was implanted in the aorta using the method described by Herd and Barger (1964) . Proximal to the origin of the renal arteries another pneumatic cuff was implanted around the aorta (Fig. 1 ). By inflating this cuff, the pressure in the lower abdominal aorta could be lowered. By an electropneumatic feedback system, renal perfusion pressure could be controlled. A fine catheter made from silicone-rubber was implanted in the proximal left ureter and advanced into the renal pelvis. The catheter had small side holes along its intraureteral extent. The catheter was small enough (outer diameter 0.94 mm) to permit free urine flow, as was assessed later on. On the other hand, all the urine could be collected through the catheter when appropriate suction was applied to it. In pilot studies, the amount of suction necessary was determined: with increasing suction apparent diuresis (electro-optical droplet counter) rose, but levelled at a "saturation" when suction was more than 10 to 15 cm H 2 O, indicating complete collection of urine. The suction usually employed during the experiments therefore was about 30 cm H 2 O. It should be mentioned that at the intracorporeal end of the catheter (in the renal pelvis) the pressure is markedly lower due to the high flow resistance of the catheter; this had been measured before implantation. Each animal was examined for possible ureteral obstruction, hydronephrosis, or pyelonephritis by retrograde x-ray pyelography via the implanted ureteral catheter. Usually normal peristaltic transport of the contrast medium to the bladder was observed, but there was no transport to the bladder when suction was applied to the catheter. After the animals' death, the kidneys were studied histologically, and we used only the results from those whose kidneys showed no signs of inflammation or hydronephrosis. For the measurement of glomerular filtration rate, diuresis, and electrolyte excretion, quantitative sampling is a prerequisite. Therefore, the suction necessary for complete collection was determined (see above). In one dog, a pneumatic cuff was implanted around the ureter distally; when this cuff was inflated there was no further increase of apparent diuresis. At the end of each experiment the renal artery was occluded for 60 seconds (see Fig. 2 ). After a latency of about 25 seconds diuresis ceased completely and was restored within 1 or 2 minutes after release of the renal arterial cuff. This indicates that the renal pelvis was empty shortly after clamping the renal artery; i.e., that there was no "reservoir". Each dog was examined to determine whether or not renal sympathetic innervation was intact: the dogs were excited by a sudden loud noise (see Gross and Kirchheim, 1980) : all of them responded with immediate renal vasoconstriction.
Through a midline incision in the neck at the level of the cricoid bone, two other pneumatic cuffs were implanted around both common carotid arteries. By inflating these cuffs, a bilateral common carotid occlusion could be elicited, unnoticed by the dog. A silicone-rubber catheter (outer diameter 0.94 mm) was implanted in the right common carotid artery distal to the cuff. With an extracorporeal pressure transducer (Statham P23GB) therefore right carotid sinus pressure could be monitored. All the catheters and cables were led subcutaneously to the animal's neck and brought out there. After the operation, the dogs were allowed to recover for 10-14 days and were after that in good health as estimated from a low resting heart rate, body temperature, normal hematocrit, number of erythrocytes, hemoglobin content and prothrombine time (Quick-Test). The arterial catheters were rinsed daily and filled with a heparinized dextran solution (Liquemin/Macrodex, 100 IU/ml); the ureteral catheter was flushed with a solution containing an antibiotic (Binotal) daily.
Experimental Protocol
During the experiments the dogs lay quietly on a soft padded bench and were connected to the recording devices by extension cables and catheters. After sufficient warming up of the measuring devices, the renal artery was occluded by the pneumatic cuff for a few seconds and the output of the flowmeter adjusted to zero. By matching the output of the implanted pressure transducer to the pressure measured via the aortic catheter (Statham P 23 GB), zero reference and calibration of the implanted pressure transducer could be checked over a wide pressure range when the aortic cuff was gently inflated. After a priming dose (15 ml) a continuous infusion (indwelling venous catheter) of inulin (40 g/liter in physiological saline solution) at a rate of 0.375 ml/min was started; this resulted in a steady state plasma concentration of 20 to 40 mg/ 100 ml. One hour later the experiments were begun.
There were two experimental protocols. In the first type of experiments, the carotid arteries were occluded for 6.0 ± 0.4 minutes; renal perfusion pressure was allowed to rise. In the second type of experiments, renal perfusion pressure was kept constant slightly (5 mm Hg) below control pressure by the electropneumatic feedback system; this also prevented an increase of perfusion pressure when the carotid arteries were occluded for 7.7 ± 0.8 minutes. Urine was collected from the ureteral catheter through a calibrated electro-optical droplet counter into a fraction sampler at constant suction. Sodium and potassium concentrations in plasma (venous puncture) and urine were determined by flame photometry (Zeiss M4 QII), and inulin in urine and plasma (taken by venous puncture at intervals of 30 minutes) was measured using the anthron method (Fiihr et al. 1955) . Plasma and urine osmolality were assessed by the method of freezing point depression (Knaur Halbmikroosmometer). For analyzing the diuresis and urine samples the dead-space of the ureteral catheter and the extension catheter (together 1.15 ml) was taken into account. Each dog was studied on four experimental days with up to three carotid occlusions per day. The intervals between two carotid occlusions always exceeded 20 minutes. All experiments in which the animals became altered were discarded. VOL. 48, No. 6, JUNK 1981 
Data Acquisition and Processing
All electrical signals were amplified to a level of 0.5 to 1 V using operational amplifiers and stored on an analogue tape recorder (Bell and Howell VR 3200). For original recordings, an oscillographic ink recorder (Gould 2600) was used. During the experiments, visual control was possible on a multitrace oscilloscope (Electronics for Medicine DR 8). For evaluation the signals were played back from the tape recorder. They were averaged with a time constant of 2 seconds (operational amplifiers). These were sampled at 2-second intervals, digitized, and stored on punched tape (Siemens Digizet). Further processing was done on a Wang 2200B computer. Ten samples of the period immediately preceding carotid occlusion were averaged to represent a single control measurement. Ten other samples before the release of the cuffs were averaged and taken as one experimental value. From these values and the corresponding urine samples, means were calculated for the control and the experimental period for all experiments in each dog. From these values and their relative changes, means with their standard errors were calculated (n = numbers of dogs). For statistical analysis, the paired Student's £-test was used.
Results
With the dog lying quietly on its right side, resting heart rate was 74.4 ± 2.1 beats/min, mean aortic pressure was 107 ± 3 mm Hg (14.2 ± 0.4 kPa), and mean renal blood flow was 238 ± 33 ml/ min or 3.0 ml/min per g kidney weight. Clamping both common carotid arteries caused carotid sinus pressure to fall sharply to about 60 mm Hg (8 kPa). Although carotid sinus pressure regularly demonstrated a slow recovery, its mean value remained at a plateau level 23 mm Hg (3 kPa) below its control; pulse pressure in the carotid sinus was diminished markedly throughout the period of carotid occlusion. No major differences in carotid sinus pressure were observed between the two experimental protocols (see Fig. 3 and Gross et al., 1979a) .
Original recordings of two typical experiments are shown in Figure 3 . In the experiment shown in the left panel, renal perfusion pressure was allowed to rise; in the experiment in the right panel, renal perfusion pressure was kept constant-about 5 mm Hg (0.7 kPa) below its resting level throughout the experiment-by means of the aortic cuff. In both experiments there was no change of renal blood flow. The marked increase of urine output observed with rising pressure was abolished when renal perfusion pressure was kept constant. The data below the recordings (Fig. 3) are derived from analyses of urine sampled in the last minute before carotid occlusion and before cuff release. The diuresis observed with rising pressure is accompanied by a marked natriuresis and a reduction of osmolality without major changes of glomerular filtration rate or potassium excretion. All these changes were abolished when renal perfusion pressure was kept constant.
In Figure 4 the relative changes (as referred to their individual control) are depicted for 30 experiments with increasing perfusion pressure and for 34 experiments with renal perfusion pressure kept constant. In addition, means and the standard errors of the relative changes are depicted (n = 7). Below, the means with their standard errors (n = 7) are listed for the control period and the steady state of the reflex. Operation of the aortic cuff kept renal perfusion pressure about 6 mm Hg (0.8 kPa) below its resting value at 102 ± 4 mm Hg (13.5 ± 0.5 kPa). This procedure induced no gross changes in all variables measured. There was a slight increase of glomerular filtration rate and a fall in sodium concentration and sodium excretion. Heart rate slightly increased by 6 beats/min. With an increase of perfusion pressure of 49.6%, there was a significant increase of diuresis of 80.5% during carotid occlusion. As sodium concentration in the urine did not change, a parallel rise of sodium excretion (+85.3%) was observed. In the experiments with constant renal perfusion pressure, no detectable change of 7) . "indicates statistically significant difference from zero (P < 0.05). Additionally, the means with their standard errors (n = 7) for the control period and the steady state of the reflex are listed. diuresis (+9.9 ± 7.5%) or natriuresis (+4.4 ± 10.0%) could be elicited by common carotid occlusion. In both types of experiments there was no significant change of glomerular filtration rate or renal blood flow.
Only the changes induced b carotid occlusion were used for statistical analysis. The different control values in protocol A and B may be due to the fact that the same number of experiments were not performed in all dogs (see Table 1 , Figure 4 , and Methods). Therefore the control values do not necessarily indicate a real difference.
Summarized in Table 1 are the data concerning potassium excretion, fractional sodium excretion, osmolar and free-water clearance from 30 experiments performed in seven dogs with increasing, and from 34 experiments performed in seven dogs with constant renal perfusion pressure. Except for the free-water clearance, the means of the relative changes are given and the level of significance is judged from this. The rise in sodium excretion with increasing pressure is due mainly to a rise in frac-tional sodium excretion. Thus there is a rise in osmolar clearance. All these changes were abolished when renal perfusion pressure was kept constant. The change in free-water clearance (estimated from the paired means) during carotid occlusion is statistically significant in the experiments with increasing perfusion pressure, but not significant when kidney perfusion pressure is kept constant.
Discussion
The time course of carotid sinus pressure after carotid occlusion corresponds well to that reported in the literature (see Kirchheim, 1976) . During the steady state of the reflex, pressure always stays above the chemoreceptor-reflex threshold which has been determined from single fiber recordings in cats to be 50 to 60 mm Hg (6.7 to 8.0 kPa) (Biscoe et al., 1970) . Further evidence against a contribution of chemoreceptor reflexes to the response to common carotid occlusion in conscious dogs has been presented recently (Gross et al., 1979a) . On the other hand, bilateral common carotid occlusion does not cause a reflex response when the carotid sinus afferents are sectioned (Heymans and Bouckaert, 1930) . Thus it safely can be assumed that bilateral common carotid occlusion in conscious dogs more or less selectively reduces baroreceptor afferent activity. There is reason for concern about a possible effect of operating the aortic cuff during carotid occlusion: one might reasonably suspect a comparably higher activation of aortic and cardiac pressoreceptors than in the experiments without control of kidney perfusion pressure. Since the electropneumatic control system keeps blood pressure in the lower abdominal aorta at its control level, the input resistance of the lower abdominal aorta increases in proportion to the upper aortic pressure. Therefore, the pressure rise in the upper aorta probably is not higher when the aortic cuff is operated. This is supported by the finding that heart rate does not decrease (Gross et al., 1979a) . In two dogs, the pressure upstream and downstream to a second aortic cuff below the origin of the renal arteries was measured: the same pressure rise in the upper aorta was measured during carotid occlusion whether this cuff was operated or not. The increase of input resistance, as seen at the site of a suprarenal cuff in this case, is the same as in the experiments in which the suprarenal cuff was operated. Renal blood flow is completely autoregulated; i.e., renal resistance rises in proportion to pressure, when the cuff is located below the renal arteries. In the case of the suprarenal cuff, however, this pressure-proportional increase of resistance is not located in the kidney but in the regulated resistance of the cuff. Therefore, it is not likely that the reflex response in the experiments with constant renal perfusion pressure was counteracted relatively more by the aortic and cardiac pressoreceptors. A, B , E, J, M, N, S). KPP = kidney perfusion pressure, RBF = renal blood flow, V = diuresis, GFR = glomerular filtration rate, U-Na = urinary sodium concentration, U-K = urinary potassium concentration, Na-EXC = sodium excretion, FR-UNA = fractional sodium excretion, FR-RNA = fractional sodium reabsorption, C-OSM = osmolar clearance, C-H 2 O = free-water clearance. Given are the means with their standard errors (n = number of dogs = 7) for the control period and the steady state of the reflex. A% = relative change, A m = relative difference of the means, P = probability of error. urine collection periods were rather short, in some experiments-for statistical reasons not included in this study-the carotid arteries were occluded for 20 minutes and urine was collected for 5 minutes. The same pattern of diuresis, natriuresis, and glomerular filtration rate was observed, whether urine was sampled after 5, 10, or 15 minutes of carotid occlusion. The values measured in these samples were essentially the same as in the shorter collection periods presented in this study. On the other hand, counter-regulations, e.g., by aldosterone, angiotensin or adiuretin, become more probable the longer the carotids are occluded. Therefore it seemed reasonable to keep the carotid occlusion periods as short as possible. Hix (1958) stated that irritation of the ureter increases vasoconstrictor influences on the renal vasculature in conscious dogs. It seems improbable that, in the present study, the implanted ureteral catheter or the suction applied to it caused such irritation, since no sympathetic vasoconstriction or antinatriuresis was observed during carotid occlusion.
Since the durations of carotid occlusions and of
There is a discrepancy between the reported increase of renal sympathetic activity during carotid occlusion (Iriuchijima and Wilson, 1969) and the failure of this activation to induce renal vasoconstriction (Prosnitz et al., 1977; Gross et al., 1979a;  see also Kirchheim, 1976) . This may depend on the extent of sympathetic activation, since renal vasoconstriction occurs when larger increases of sym-pathetic activity are brought about by excitement (Gross and Kirchheim, 1980) . Therefore, it is reasonable to assume that in the present study bilateral common carotid occlusion caused a sympathetic activation too weak to induce a decrease in total renal blood flow. The literature on the influence of sympathetic nerves on intrarenal blood flow distribution is controversial. Some authors find a higher sensitivity of the inner cortical vasculature to sympathetic stimuli (Gottshall and Iskovitz, 1977) , others describe the outer cortex to be more susceptible (Pomeranz et al., 1968) , while, in other studies, intrarenal blood flow distribution is not affected (Prosnitz et al., 1977; Zambraski et al., 1976) . In line with the hypothesis of outer cortical "salt-loosing" and inner cortical "salt-preserving" nephrons (Barger 1956) an intracortical blood flow shift should be reflected by changes in sodium excretion. Since renal function did not change, when renal perfusion pressure was kept constant, a neurally mediated intracortical blood flow redistribution in the experiments presented here seems improbable. From experiments in anesthetized animals using direct electrical or reflex stimulation of the renal nerves, evidence has accumulated for an antinatriuretic effect of the renal sympathetic nerves (see DiBona 1977 DiBona , 1978 . A direct tubular, a-adrenergic mechanism was suggested (Zambraski et al., 1976; DiBona, 1977 DiBona, , 1978 . From these findings, it was concluded that natriuresis is more susceptible to low-level sympathetic activation than is total renal blood flow or glomerular filtration rate (DiBona, 1977; Prosnitz and DiBona, 1978) .
During bilateral common carotid occlusion in conscious dogs, Somlyay et al. (1962) found an increase of sodium excretion with no consistent change in diuresis. The authors discussed a pressure-dependent small-albeit, hardly measurableincrease of glomerular filtration rate. The long duration of the carotid occlusion in those experiments would have allowed counterregulations and, for instance, aldosterone to become active. This in part could explain the different findings in the present study. Working with anesthetized dogs, Barger and coworkers (1959) observed an antidiuretic and antiantriuretic action of bilateral carotid occlusion which was more pronounced when renal perfusion pressure was prevented from rising; the effect was attributed to the increased sympatho-adrenal activity. During carotid occlusion in saline-hydrated, anesthetized dogs, Chatel (1978) recently found an increase of urine flow, absolute and fractional sodium excretion without a measurable change of exogenous creatinine clearance and p-aminohippuric acid clearance. When the influence of perfusion pressure was eliminated by means of an aortic cuff, the natriuretic and diuretic effects were abolished. Unfortunately, the experiments were done only in the left, surgically denervated kidney. Therefore, the absence of any changes cannot be attributed to the action of either perfusion pressure or nervous influences, separately. In anesthetized animals, Prosnitz and colleagues (1977) found bilateral carotid occlusion or hypotensive carotid sinus perfusion to increase urine and sodium output; with renal perfusion pressure kept constant this effect was reversed to antinatriuresis (Prosnitz et al., 1977) which could be blocked by a-adrenergic antagonists or guanethidine (Zambraski et al., 1976 , Prosnitz et al., 1977 . In the present study no such antinatriuretic action of carotid occlusion was observed. The increase of sympathetic activity, which recently has been shown to amount to 62% of control in conscious dogs (Gross and Kirchheim, 1980) , does not only leave total renal blood flow and glomerular filtration rate unaffected but also has no influence on diuresis and natriuresis when renal perfusion pressure is kept constant. When renal perfusion pressure is allowed to rise, a "pressure-diuresis" occurs. This increase in water and solute excretion does not seem to depend on changes in glomerular filtration rate but rather to be a consequence of a pressure-dependent decrease of absolute and fractional sodium reabsorption (see Table 1 ).
The phenomenon "pressure-diuresis," although known for a long time (Goll, 1854) , still lacks satisfactory explanation. In single nephron studies, Navar and collaborators (1977) found a decrease of sodium reabsorption with increasing perfusion pressure; since the pressures in the tubules and in the peritubular capillaries did not change, the authors were not able to give an explanation for the pressure-diuresis. No attempts were made in the present study to investigate the mechanism of "pressurediuresis."
Circulating or intrarenal hormones could well be involved in the renal response to carotid occlusion. If there were increases of antidiuretic hormone, angiotensin, or aldosterone, all these hormones would tend to decrease diuresis or natriuresis. With a constant perfusion pressure, the presumably same hormonal input caused no changes of diuresis and natriuresis. Therefore, these hormones cannot be responsible for the changes in renal function observed during carotid occlusion with rising perfusion pressure, apart from the fact that the experimental periods were too short to allow aldosterone to become active (Ganong and Mulrow, 1958) .
If one accepts the hypothesis of a tubular antinatriuretic effect exerted by the sympathetic nerves-be it direct as suggested by DiBona (1977 DiBona ( , 1978 and Zambraski and coworkers (1976) or indirect (Bello-Reuss et al., 1977; Colindres and Gottschalk, 1978 )-then the question remains, why, in the present study, the increased sympathetic activity did not influence natriuresis, when perfusion pressure was maintained constant. This finding favors the suggestion that there is a threshold in the relationship between sympathetic activity and sodium reabsorption and that the increase of sympathetic activity brought about by carotid occlusion in a resting conscious dog remains subthreshold. Preliminary results support this assumption: After a nonhypotensive hemorrhage (bleeding the animal by 17% of its blood volume), an intervention presumably causing a higher sympathetic tone, the pressure-diuresis during carotid occlusion is markedly blunted (Gross and Kirchheim, 1978) . In anesthetized animals with a higher sympathetic tone (Schad and Seller, 1975; Kirchner, 1974) , the sympathetic activation during carotid occlusion may reach levels above this threshold and explain the different findings.
The low level stimulation of renal nerves in a conscious dog could be involved in other functions as, for instance, renin release. Looking at the plasma renin activity, Rocchini and Barger (1979) observed an increase during carotid occlusion in conscious dogs when renal perfusion pressure was kept constant. From stimulation experiments the same would be expected, as stimulation frequencies that are too low to reduce renal blood flow or glomerular filtration rate, increase renin release (La Grange et al., 1973) . In recent studies, evidence has been presented that, under the same experimental conditions as in the present study, the renal venousarterial difference of renin activity increases during bilateral common carotid occlusion when renal perfusion pressure is kept constant. This effect can be blocked by a yS-adrenergic antagonist (Gross et al., 1979b; Gross et al., in press) . VOL. 48, No. 6, JUNE 1981 We therefore conclude that the mild activation of the renal sympathetic nerves which follows bilateral common carotid occlusion in a resting conscious dog has no direct effect on total renal blood flow, glomerular filtration rate, and sodium excretion. The increased sodium excretion observed during carotid occlusion is a "pressure-diuresis."
